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Description
TECHNICAL FIELD

[0001] The present application relates the technical
field of battery management, and in particular, to a sys-
tem and method for providing a constant power source.

BACKGROUND

[0002] At present, in face of energy shortage and in-
creasingly serious environmental pollution, it is impera-
tive to develop pure electric new energy vehicles. New
energy vehicles will become an important way to reduce
vehicle exhaust emissions, reduce energy consumptions
and relieve environmental pressures. A Battery Manage-
ment System (Battery Management System, BMS) is an
important part of energy management for a new energy
vehicle, and it may realize intelligent management and
maintenance of a power battery system of an electric
vehicle.

[0003] Usually, alead-acid battery of a vehicle may be
used to provide a power source for the BMS. However,
in a traditional power supply system, when the vehicle is
not provided with the lead-acid battery and the BMS is
in sleep, the BMS will stay in sleep and cannot be restart-
ed, resulting in the BMS unable to monitor and handle
status of a battery pack of the vehicle.

[0004] JP 5439108 B2 provides a battery device with
a battery management system that changes regularly be-
tween an operation and an non-operation state according
to a time set by a timer which receives its operating power
from an external power supply.

SUMMARY

[0005] Embodimentsofthe presentapplication provide
a system and method for providing a constant power
source, which may realize wake-up of a BMS when the
BMS is in sleep and provide a stable power source for
the BMS.

[0006] According to an aspect of the embodiments of
the present application, there is provided a system for
providing a constant power source, comprising a vehicle
control module, a battery management system, a high-
voltage battery pack, a timer power supply module, a
timer device and a high-voltage power supply module,
wherein the battery management system comprises a
main control module and a power conversion module,
and wherein the main control module is configured to
send a wake-up time that is received to the timer device,
the timer power supply module is configured to supply
power to the timer device according to electric energy in
the high-voltage battery pack, the high-voltage power
supply module is configured to supply power to the power
conversion module according to the electric energy in
the high-voltage battery pack, the timer device is config-
ured to set a wake-up clock according to the wake-up
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time, start timing when the battery management system
enters into sleep, and send a discharge instruction to the
high-voltage battery pack when the timing reaches the
wake-up time, and the power conversion module is con-
figured to convert high-voltage electric energy, which is
output by the high-voltage battery pack according to the
discharging instruction, into low-voltage electric energy
and use the low-voltage electric energy to supply power
to the battery management system.

[0007] According to another aspect of the embodi-
ments of the present application, there is provided a
method for providing a constant power source, compris-
ing: receiving, by a main control module, a wake-up time
and sending the wake-up time to a timer device; supply-
ing, by a timer power supply module, power to the timer
device according to electric energy in a high-voltage bat-
tery pack and supplying, by a high-voltage power supply
module, power to a power conversion module according
to the electric energy in the high-voltage battery pack;
setting, by the timer device, a wake-up clock according
to the wake-up time, starting timing when the battery
management system enters into sleep, and sending a
discharge instruction to the high-voltage battery pack
when the timing reaches the wake-up time; converting,
by the power-conversion module, high-voltage electric
energy, which is output by the high-voltage battery pack
according to the discharging instruction, into low-voltage
electric energy and using the low-voltage electric energy
to supply power to the battery management system.
[0008] The systemand method forproviding a constant
power source according to the aspects of the embodi-
ments of the present application, wakes up the BMS by
the timer device when the BMS is in sleep, and provides
the stable power source for the BMS by the high-voltage
battery pack to ensure that the BMS is in a powered state
and facilitate the BMS collecting and storing information
relevant to a battery pack of a vehicle, realizing wake-up
of the BMS and monitoring of information on the status
of the vehicle. It is unnecessary to rely on a lead-acid
battery of the vehicle in the wake-up process, thereby
reducing the loss of lead-acid in the lead-acid battery and
increasing the life of the lead-acid battery.

[0009] The presentinvention is set out by the features
of the independent claims. Preferred embodiments are
disclosed by the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The drawings required to describe embodi-
ments of the present application are introduced briefly
below to illustrate technical solutions of the embodiments
of the present application more clearly, and other draw-
ings may be obtained by those ordinary skilled in the art
from those drawings without any creative work.

Fig. 1 is a schematic diagram showing a system
structure in which a vehicle lead-acid battery sup-
plies power to a battery management system accord-
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ing to an embodiment of the present application;
Fig. 2 is a structure diagram showing a system for
providing a constant power source according to an
embodiment of the present application;

Fig. 3 is a detailed structure diagram showing a sys-
tem for providing a constant power source according
to an exemplary embodiment of the present applica-
tion;

Fig. 4 is a flowchart showing a method for providing
a constant power source according to an embodi-
ment of the present application;

Fig. 5 is a flowchart showing a method for providing
a constant power source according to another em-
bodiment of the present application.

DETAILED DESCRIPTION

[0011] Features and exemplary embodiments of vari-
ous aspects of the present application will be described
in detail below. In order to make the purpose, technical
solutions, and advantages of the present application
clearer, the present application is described in detail be-
low with reference to the accompanying drawings and
embodiments. It should be understood that specific em-
bodiments described herein are merely intended to de-
scribe the present application, and are not intended to
limit the present application. For those skilled in the art,
the present application may be practiced without some
of the specific details. The following description of the
embodiments is only to provide a better understanding
of the present application by illustrating examples of the
present application.

[0012] It is to be noted that relational terms such as
first, second and the like are used herein solely to distin-
guish one entity or operation from another entity or op-
eration without necessarily requiring or implying any ac-
tual such relationship or order between such entities or
operations. Moreover, the terms "include", "comprise" or
any other variants thereof are intended to cover non-ex-
clusive inclusion, so that a process, method, article or
device including a series of elements not only includes
those elements, but also includes those that are not ex-
plicitly listed or alsoinclude elements inherent to the proc-
ess, method, article or equipment. In the case that there
are no more limitations, an element defined by the phrase
"including..." does not exclude the existence of other
same elements in the process, method, article or equip-
ment that includes the element.

[0013] Fig. 1isaschematicdiagram showing a system
structure in which a vehicle lead-acid battery supplies
power to a battery management system according to an
embodiment. As shown in Fig. 1, the vehicle lead-acid
battery 101 may supply power to the battery manage-
ment system 102. The battery management system 102
may include a battery management unit 1021, a direct
current/direct current conversion (DC/DC) module 1022
and a battery pack 1023. The DC/DC module 1022 may
perform DC voltage conversion, for example, convert a
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24V system power source to a 12V system power source
to supply power to an electrical equipment of a vehicle-
mounted 12V system.

[0014] In a new energy vehicle, the vehicle lead-acid
battery 101 may provide a power source for the battery
management system 102, and may also be connected
to a low-voltage control unit 1024 via a power supply bus
to supply power to the low-voltage control unit 1024. The
battery management system 102 may realize information
interaction with a vehicle control module (Vehicle Control
Unit, VCU) 103 via a CAN bus and upload information
relevant to the State Of charge (State Of Charge, SOC),
voltage, current and so on of the battery pack 1023 to
the vehicle control module.

[0015] When the new energy vehicle is not provided
with the vehicle lead-acid battery and is parked for a long
time without being used, the vehicle control module and
the battery management system are powered off. Since
there is no vehicle lead-acid battery providing the power
source, the BMS is in sleep and cannot monitor the SOC,
voltage, current and so on of the battery pack of the new
energy vehicle and handle it accordingly.

[0016] The embodiments of the present application
provide a system and method for providing a constant
power source to provide the power source for the battery
management system, so that when the battery manage-
ment system is in sleep, it is periodically awakened at a
set time to ensure that the battery management system
is in a powered state and facilitate the battery manage-
ment system’s collecting and storing information relevant
to the battery pack of the vehicle. The system and method
for providing the constant power source according to the
embodiments of the present application may wake up
the BMS without assistance of the vehicle lead-acid bat-
tery, thereby reducing the loss of lead-acid in the vehicle
lead-acid battery and increasing the life of the vehicle
lead-acid battery.

[0017] Fig. 2 is a structure diagram showing a system
for providing a constant power source according to an
embodiment of the present application. As shown in FIG.
2, the system 200 for providing a constant power source
according to the embodiment of the present application
may include a battery management system (not shown
in Fig. 2), a high-voltage battery pack 10, a timer power
supply module 20, a timer device 30 and a high-voltage
power supply module 40, wherein the battery manage-
ment system includes a main control module 50 and a
power conversion module 60.

[0018] In the embodiments, the main control module
50 is configured to send a wake-up time that is received
to the timer device 30; the timer power supply module 20
is configured to supply power to the timer device 30 ac-
cording to electric energy in the high-voltage battery pack
10; the high-voltage power supply module 40 is config-
ured to supply power to the power conversion module 60
according to the electric energy in the high-voltage bat-
tery pack 10; the timer device 30 is configured to set a
wake-up clock according to the wake-up time, starttiming
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when the battery management system enters into sleep,
and send a discharge instruction to the high-voltage bat-
tery pack 10 when the timing reaches the wake-up time;
and the power conversion module 60 is configured to
convert high-voltage electric energy, which is output by
the high-voltage battery pack 10 according to the dis-
charge instruction, into low-voltage electric energy, and
use the low-voltage electric energy to power the battery
management system.

[0019] Inthe embodiments, the wake-up time received
by the main control module 50 is a wake-up time set by
the vehicle control module. The vehicle control module
may set the wake-up time and send the wake-up time to
the timer device 30 via the main control module 50 of the
battery management system. As an example, the main
control module 50 may be, for example, a Micro-pro-
grammed Control Unit (Micro-programmed Control Unit,
MCU).

[0020] The system for providing the constant power
source according to the embodiments of the present ap-
plication may periodically wake up the BMS by the timer
device, provide a power source for the BMS when the
BMS is in sleep, and thus ensure normal operation of the
BMS to monitor the status of the vehicle, which may not
only reduce energy consumption of the BMS but also
avoid the aging problem caused by a circuit control equip-
ment supplying power in a long time and thus extend the
life of the BMS.

[0021] Fig. 3 is a detailed structure diagram showing
a system for providing a constant power source accord-
ing to an exemplary embodiment of the present applica-
tion. It should be noted that these embodiments are not
intended to limit the scope of the present application.
[0022] AsshowninFig.3,inanembodiment, the power
conversion module 60 includes a flyback power control
module 601, a first high-voltage transmission module, a
resonance control module 603, a synchronous rectifier
module 604, a voltage-boost control module 605 and a
second high-voltage transmission module.

[0023] The timer device 30 is further configured to pro-
vide an enable signal to the flyback power control module
601 when the timing reaches the wake-up time, and un-
der the control of the enable signal, the flyback power
control module 601 starts to operate.

[0024] The flyback power control module 601 is con-
figured to provide a power source for the resonance con-
trol module 603 and the synchronous rectifier module
604 via the first high-voltage transmission module.
[0025] The resonance control module 603 is config-
ured to control conduction between the voltage-boost
control module 605 and the second high-voltage trans-
mission module when detecting that the second high-
voltage transmission module outputs a low-voltage pow-
er signal.

[0026] The voltage-boost control module 605 is con-
figured to perform voltage-boost processing on electric
energy provided by the high-voltage battery pack to ob-
tain high-voltage direct-current electric energy.
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[0027] The second high-voltage transmission module
is configured to convert the high-voltage direct-current
electric energy into the low-voltage electric energy.
[0028] The synchronous rectifier module 604 is con-
figured to perform synchronous rectification processing
on the low-voltage electric energy, and use the low-volt-
age electric energy after the synchronous rectification
processing to supply power to the battery management
system.

[0029] In the embodiments of the present application,
when the vehicle needs to be powered off, the vehicle
control module may be powered off after setting the
wake-up time, generating a timing wake-up instruction
according to the wake-up time, and issuing the wake-up
instruction the BMS. The BMS issues the timing wake-
up instruction to the timer device via the main control
module. After the timer has set the wake-up time, the
BMS will enter into sleep. When the timing of the timer
device reaches the wake-up time, the timer device will
issue a discharge command to the high-voltage battery
pack. The electric energy in the high-voltage battery pack
is converted into the low-voltage electric energy from
high-voltage electric energy by the power conversion
module to provide the power source for the BMS, so that
the BMS is awakened from sleep and starts to monitor
the SOC, voltage, current and other related information
of the battery pack of the vehicle and handle it accord-
ingly.

[0030] As shown in Fig. 3, in the embodiments, the
timer power supply module may include a clock power
access point A, afirst voltage-divider resistor network R1
and a first voltage-stabilizer unit DZ1, and the timer de-
vice 30 includes a clock power terminal VCC1.

[0031] In the embodiments, the clock power access
point A is located at a positive electrode of the high-volt-
age battery pack. One terminal of the first voltage-divider
resistor network R1 is connected to the clock power ac-
cess point A, and the other terminal of the first voltage-
divider resistor network R1 is connected to the clock pow-
er terminal VCC1. One terminal of the first voltage-sta-
bilizer unit DZ1 is connected to the other terminal of the
first voltage-divider resistor network R1, and the other
terminal of the first voltage-stabilizer unit DZ1 is connect-
ed to a reference voltage terminal.

[0032] Inthe embodiments, the first voltage-divider re-
sistor network R1 may include a plurality of resistors con-
nected in series, and the first voltage-stabilizer unit DZ1
may include a voltage-stabilizer diode.

[0033] In the embodiments, the clock power access
point A may provide a constant voltage Vg to the timer
device 30 via the first voltage-divider resistor network R1,
and provide a stable operating voltage to the clock power
terminal VCC1 of the timer device 30 through voltage-
stabilizing by the first voltage-stabilizer unit DZ1.

[0034] In the embodiments, the constant voltage may
also be provided to the timer device by a backup battery.
The timer device according to the embodiments of the
present application may maintain continuous operation
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by means of the constant voltage provided by the timer
power supply module or the backup battery, and is not
affected by sleeping and stopping operation of the BMS.
[0035] Continuingtoreferto Fig.3,inthe embodiments,
the timer device 30 may include a real-time clock (Real
Time Clock, RTC), the clock power terminal VCC1, a
clock input terminal IN1 and a clock output terminal
ouT1.

[0036] The timer device 30 is further configured to re-
ceive the wake-up time via the clock input terminal IN1
and set the real-time clock RTC according to the wake-
up time.

[0037] In this example, the real-time clock RTC starts
timing when the battery management system enters into
sleep, and provides the enable signal via the clock output
terminal when the timing reaches the wake-up time. That
is, the clock output terminal OUT1 of the real-time clock
enables an enable pin (Enable) of the flyback power con-
trol module 601.

[0038] As shown in Fig. 3, in the embodiments, the
high-voltage power supply module may include a flyback
power supply module, a first high-voltage power supply
access point C and a voltage-boost control power supply
module.

[0039] The flyback power supply module is configured
to provide a startup voltage to the flyback power control
module 601.

[0040] The first high-voltage power supply access
point C is configured to provide the electric energy in the
high-voltage battery pack to the first high-voltage trans-
mission module.

[0041] The voltage-boost control power supply module
is configured to supply power to the voltage-boost control
module according to the electric energy in the high-volt-
age battery pack.

[0042] Continuing to refer to Fig. 3, the flyback power
supply module may include a flyback control power ac-
cess point B, a second voltage-divider resistor network
R2 and a second voltage-stabilizer unit DZ2.

[0043] The flyback control power access point B is lo-
cated at the positive electrode of the high-voltage battery
pack. One terminal of the second voltage-divider resistor
network R2 is connected to the flyback control power
access point B, and the other terminal of the second volt-
age-divider resistor network R2 is connected to a flyback
powerterminal VCC2 of the flyback power control module
601. One terminal of the second voltage-stabilizer unit
DZ2 is connected to the other terminal of the second
voltage-divider resistor network R2, and the other termi-
nal of the second voltage-stabilizer unit DZ2 is connected
to the reference voltage terminal.

[0044] In the embodiments, the flyback power control
module 601 may receive the enable signal via the enable
terminal "Enable", and use the enable signal to enable
the flyback power control module 601 to start to operate.
[0045] Inthe embodiments, the second voltage-divider
resistor network R2 may include a plurality of resistors
connected in series, and the second voltage-stabilizer
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unit DZ2 may include a voltage-stabilizer diode.

[0046] In the embodiments, the flyback control power
access point B provides a constant voltage Vss to the
flyback power control module 601 via the second voltage-
divider resistor network R2. Through voltage stabilizing
by the second voltage-stabilizer unit DZ2, the flyback
power terminal VCC2 ofthe flyback power control module
601 obtains a stable startup voltage.

[0047] Continuing to refer to Fig. 3, the voltage-boost
control power supply module may include a second high-
voltage power supply access point D and a third voltage-
divider resistor network R3, and the third voltage-divider
resistor network R3 may include a plurality of resistors
connected in series.

[0048] The second high-voltage power supply access
point D is located at the positive electrode of the high
voltage battery pack 10. One terminal of the third voltage-
divider resistor network R3 is connected to the second
high-voltage power supply access point D, and the other
terminal of the third voltage-divider resistor network is
connected to a voltage-boost control power terminal of
the voltage-boost control module.

[0049] Inthe embodiments, the third voltage-dividerre-
sistor network R3 may function as a voltage divider. By
adjusting the resistance value of the third voltage-divider
resistor network R3, the variation range of the operating
voltage of the voltage-boost control module may be ad-
justed to enable the voltage-boost control module to ob-
tain a stable operating voltage.

[0050] AsshowninFig. 3, inthe embodiments, the first
high-voltage transmission module includes a first switch
device Q1 and a first transformer T1, and the flyback
power control module 601 includes a flyback output ter-
minal OUT2.

[0051] In the embodiments, the flyback power control
module 601 is further configured to control turn-on and
turn-off of the first switch device Q1 by a pulse width
modulation signal output from the flyback output terminal
ouT2.

[0052] When the first switch device Q1 is turned on, a
first part Np1 of a primary winding of the first transformer
T1 stores energy, and when the first switch device Q1 is
turned off, the energy stored in the first part Np1 of the
primary winding is coupled to a second part Np2 of the
primary winding and a secondary winding Ns1 of the first
transformer T1.

[0053] In the embodiments, the electric energy cou-
pled to the secondary winding Ns1 of the first transformer
T1 is used to provide the power source for the resonance
control module 603 and the synchronous rectifier module
604, and the electric energy coupled to the second part
Np2 of the primary winding of the first transformer T1 is
used to provide electric energy for the flyback power con-
trol module 601.

[0054] In the embodiments, the power conversion
module further includes a first rectifier and filter unit,
which is connected to a resonance control power terminal
VCC3 of the resonance control module 603 and a syn-
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chronous rectifier power terminal VCC4 of the synchro-
nous rectifier module 604, respectively.

[0055] The first rectifier and filter unit is configured to
perform rectification and filter processing on the electric
energy coupled to the secondary winding Ns1 of the first
transformer T1, and input the electric energy after the
rectification and filter processing to the resonance control
power terminal VCC3 and the synchronous rectifier pow-
er terminal VCCA4.

[0056] Asshownin Fig. 3, inthe embodiments, the first
rectifier and filter unit includes a first rectifier diode net-
work D1 and a first filter capacitor network C1.

[0057] An input terminal of the first rectifier diode net-
work D1 is connected to a dotted terminal of the second-
ary winding of the first transformer T1, an output terminal
of the first rectifier diode network D1 is connected to one
terminal of the first filter capacitor network C1, and the
other terminal of the first filter capacitor network C1 is
connected to an un-dotted terminal of the secondary
winding of the first transformer T1 and the reference volt-
age terminal.

[0058] Inthe embodiments, the first rectifier diode net-
work D1 may include a single diode device or two or more
diodes connected in series and/or in parallel. The first
filter capacitor network C1 may include a single capacitor
or more than two capacitors connected a series and/or
in parallel. The first rectifier diode network may function
as a rectifier and improve current passing capacity, and
the first filter capacitor network may function as a filter.

[0059] As shown in Fig. 3, in the embodiments, the
resonance control module 603 further includes a reso-
nance control power terminal VCC3, a pair of resonance
control output ports OUT3 and OUT4, and a low-voltage
signal feedback pin FB 1.

[0060] The system for providing the constant power
source further includes a first isolator device 70, which
includes a first pair of isolator input ports IN2 and IN3
and a first pair of isolator output ports OUT5 and OUTS6.
[0061] Continuing to refer to Fig. 3, the second high-
voltage transmission module may include a second
transformer T2 and a second pair of switch devices Q2
and Q3.

[0062] The resonance control power terminal VCC3 is
connected to the output terminal of the first high-voltage
transmission module, the pair of resonance control out-
put ports OUT3 and OUT4 is connected to the first pair
of isolator input ports IN2 and IN3, the first pair of isolator
output ports OUT5 and OUT6 is connected to the second
pair of switch devices Q2 and Q3, the second pair of
switch devices Q2 and Q3 is connected to the output
terminal of the voltage-boost control module 605, and
the low-voltage signal feedback pin FB1 is connected to
the output terminal of the second high-voltage transmis-
sion module.

[0063] The resonance control module 603 is config-
ured to start to operate according to the power source
provided by the first high-voltage transmission module,
and when the low-voltage signal feedback pin FB1 de-
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tects that the second high-voltage transmission module
outputs a low-voltage power signal, control turn-on of the
second pair of switch devices Q2 and Q3 by the first
isolator device 70.

[0064] The second high-voltage transmission module
is configured to convert the high-voltage direct-current
electric energy after the voltage-boost processing by the
voltage-boost control module 605 into the low-voltage
electric energy when the second pair of switch devices
Q2 and Q3 is turned on.

[0065] Inthe embodiments, the pair of resonance con-
trol output ports includes a first resonance control output
terminal OUT3 and a second resonance control output
terminal OUT4, the first pair of isolator input ports in-
cludes a first isolator input terminal IN2 and a second
isolator input terminal IN3, the first pair of isolator output
ports includes a first isolator output terminal OUT5 and
a second isolator output terminal OUT6, and the second
pair of switch devices includes a second switch device
Q2 and a third switch device Q3.

[0066] The first resonance control output terminal
OUT3 is connected to the first isolator input terminal IN2,
the second resonance control output terminal OUT4 is
connected to the second isolator input terminal IN3, the
first isolator output terminal OUT5 is connected to the
second switch device Q2, and the second isolator output
terminal OUT6 is connected to the third switch device Q3.
[0067] In the embodiments, the voltage-boost control
module 605 includes a voltage-boost control power ter-
minal VCC5, a voltage-boost control output terminal
OUT9 and a high-voltage signal feedback pin FB2.
[0068] The voltage-boost control module 605 is further
configured to perform the voltage-boost processing on
the electric energy provided by the high-voltage battery
pack 10 to obtain the high-voltage direct-current electric
energy when the high-voltage signal feedback pin FB2
detects the high-voltage power signal output by the high-
voltage battery pack.

[0069] In the embodiments, the voltage-boost control
power supply module includes a second high-voltage
power supply access point D and a third voltage-divider
resistor network R3.

[0070] The second high-voltage power supply access
point D is located at the positive electrode of the high-
voltage battery pack 10, one terminal of the third voltage-
divider resistor network R3 is connected to the second
high-voltage power supply access point D, and the other
terminal of the third voltage-divider resistor network R3
is connected to the voltage-boost control power terminal
VCCS5.

[0071] In the embodiments, the synchronous rectifier
module 604 includes a synchronous rectifier power ter-
minal VCC4 and a pair of synchronous rectifier output
ports OUT7 and OUTS8, and the second high-voltage
transmission module includes a third pair of switch de-
vices Q4 and Q5.

[0072] The synchronous rectifier power terminal 604
is connected to the output terminal of the first high-voltage
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transmission module, and the pair of synchronous recti-
fier output ports is connected to the third pair of switch
devices.

[0073] The synchronous rectifier module 604 is further
configured to detect the low-voltage electric energy out-
put by the second high-voltage transmission module,
control turn-on of the third pair of switch devices when
the low-voltage electric energy meets a low-voltage
threshold condition, and use the low-voltage electric en-
ergy to supply power to the battery management system
when the third pair of switch devices is turned on.
[0074] In the embodiments, the pair of synchronous
rectifier output ports includes a first synchronous rectifier
outputterminal OUT7 and a second synchronous rectifier
outputterminal OUT8, and the third pair of switch devices
includes a fourth switch device Q4 and a fifth switch de-
vice Q5.

[0075] A control terminal of the fourth switch device Q4
is connected to the first synchronous rectifier output ter-
minal OUT7, and a first load access terminal of the fourth
switch device Q4 is connected to a first terminal of the
secondary winding Ns2 of the second transformer T2.
As shown in Fig. 3, the first terminal of the secondary
winding Ns2 of the second transformer T2 is an un-dotted
terminal.

[0076] A control terminal of the fifth switch device Q5
is connected to the second synchronous rectifier output
terminal OUT8, and a first load access terminal of the
fifth switch device Q5 is connected to a second terminal
of the secondary winding of the second transformer T2.
As shown in Fig. 3, the second terminal of the secondary
winding Ns2 of the second transformer T2 is a dotted
terminal.

[0077] Asecond load access terminal of the fifth switch
device Q5is connected to a second load access terminal
of the fourth switch device Q4, and a center-tap output
terminal of the second transformer T2 is connected to
the reference voltage terminal.

[0078] In the embodiments, the power conversion
module 60 further includes a second rectifier and filter
unit, and the second rectifier and filter unit is connected
to the output terminal of the second high-voltage trans-
mission module.

[0079] The second rectifier and filter unit is configured
to perform rectification and filter processing on the low-
voltage electric energy after the synchronous rectification
processing, and send the low-voltage electric energy af-
ter the rectification and filter processing to the battery
management system.

[0080] In the embodiments, the system for providing
the constant power source furtherincludes a second rec-
tifier and filter unit, and the second rectifier and filter unit
includes a second filter capacitor network C2. The sec-
ond filter capacitor network may include a plurality of ca-
pacitors connected in parallel, and the plurality of capac-
itors connected in parallel may have different capaci-
tance values.

[0081] As shown in Fig. 3, one terminal of the second
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filter capacitor network C2 is connected to the second
load access terminal of the fifth switch device, and the
other terminal of the second filter capacitor network C2
is connected to the reference voltage terminal. In the em-
bodiments, the second filter capacitor network C2 may
function as a filter and a stabilizer.

[0082] Exemplarily,inthe system for providing the con-
stant power source shown in Fig. 3, the first voltage-di-
vider resistor network R1, the second voltage-divider re-
sistor network R2 and the third voltage-divider resistor
network R3 may each include aresistor. In other embod-
iments, the first voltage-divider resistor network R1, the
second voltage-divider resistor network R2 and the third
voltage-divider resistor network R3 may each include
more than two resistors connected in series and/or in
parallel.

[0083] Itshould be noted thatin actual application sce-
narios of the system for providing the constant power
source, the combination and resistance values of the first
voltage-divider resistor network R1, the second voltage-
divider resistor network R2 and the third voltage-divider
resistor network R3 may be set according to actual situ-
ations.

[0084] In the embodiments, the system for providing
the constant power source further includes a low-dropout
linear regulator module 80 and a second isolator device
90.

[0085] The low-dropout linear regulator module 80 is
configured to perform voltage-reduction processing on
the low-voltage electric energy to obtain the electric en-
ergy after the voltage-reduction processing.

[0086] The main control module 50 is further config-
ured to start to operate according to the electric energy
after the voltage-reduction processing, and send the
wake-up time to the timer device 30 via the second iso-
lator device 90.

[0087] Inthe embodiments, the low-dropout linearreg-
ulator module performs the voltage-reduction processing
on the low-voltage electric energy to obtain the operating
voltage of the main control module and thus enable the
main control module to start to operate. The low-dropout
linear regulator module may stabilize the low-voltage
electric energy output by the second high-voltage trans-
mission module, so that the output low-voltage electric
energy maintains a stable voltage.

[0088] AsshowninFig. 3,inthe embodiments, an anti-
reverse diode network D3 may be included between the
high-voltage battery pack 10 and the clock power access
point A, the first high-voltage power supply access point
C, the flyback control power access point B or the second
high-voltage power supply access pointD. That is to say,
in the embodiments, the electric energy in the high-volt-
age battery pack is input to the clock power access point
A, the flyback control power access point B, the first high-
voltage power supply access point C or the second high-
voltage power supply access point D through the anti-
reverse diode network D3.

[0089] Inthe embodiments, the anti-reverse diode net-
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work D3 is connected to the positive electrode of the high-
voltage battery pack. When the positive and negative
electrodes of the high-voltage battery pack are connect-
ed reversely, as can be known from unidirectional con-
ductivity of diodes, the anti-reverse diode network D3
may prevent the current in the high-voltage battery pack
from passing through. At this time, the high-voltage bat-
tery pack and a load circuit connected to the high-voltage
battery pack cannot form a loop, so that the load circuit
connected to the high-voltage battery pack is protected
from damage.

[0090] In the embodiments, the system for providing
the constant power source may further include a first buff-
er circuit module, and the first buffer circuit module may
include a first buffer diode network and a first buffer ca-
pacitor network. One terminal of the first buffer diode net-
work is connected to the other terminal of the first voltage-
divider resistor network R1 and the other terminal of the
first buffer diode network is connected to the reference
voltage terminal. One terminal of the first buffer capacitor
network is connected to the other terminal of the first
voltage-divider resistor network R1 and the other terminal
of the first buffer capacitor network is connected to the
reference voltage terminal.

[0091] In the embodiments of the present application,
the first buffer circuit module may be configured to sup-
press voltage oscillation, thereby protecting the stability
of the voltage provided by the high-voltage battery pack
to the timer device.

[0092] In the embodiments, the system for providing
the constant power source may further include a second
buffer circuit module, and the second buffer circuit mod-
ule may include a second buffer diode network and a
second buffer capacitor network. One terminal of the sec-
ond buffer diode network is connected to the other ter-
minal of the second voltage-dividing resistor network R2
and the other terminal of the second buffer diode network
is connected to the reference voltage terminal. One ter-
minal of the second buffer capacitor network is connected
to the other terminal of the second voltage-divider resistor
network R2 and the other terminal of the second buffer
capacitor network is connected to the reference voltage
terminal.

[0093] In the system for providing the constant power
source shown in Fig. 3, the first rectifier diode network,
the first buffer diode network and the second buffer diode
network may each include one diode. In other embodi-
ments, the first rectifier diode network, the first buffer di-
ode network and the second buffer diode network may
each include more than two diodes connected in series
and/or in parallel. In the actual application scenarios of
the system for providing the constant power source, the
combination of the first buffer diode network or the sec-
ond buffer diode network may be set according to actual
situations.

[0094] In the system for providing the constant power
source shown in Fig. 3, the first filter capacitor network,
the second filter capacitor network, the first buffer capac-

10

15

20

25

30

35

40

45

50

55

itor network and the second buffer capacitor network may
each include one capacitor. In other embodiments, the
first filter capacitor network, the second filter capacitor
network, the first buffer capacitor network and the second
buffer capacitor network may each include more than two
capacitors connected in series and/or in parallel.

[0095] It should be noted that in the actual application
scenarios of the system for providing the constant power
source, the combination of the first buffer capacitor net-
work and the second buffer capacitor network may be
set according to actual situations.

[0096] In the embodiments of the present application,
when the vehicle needs to be powered off, the VCU is
powered off after setting the wake-up time and sending
the wake-up instruction to the BMS. The BMS issues the
wake-up instruction to the timer device via the main con-
trol module. The timer sets the real-time clock according
to the wake-up instruction and then the BMS enters into
sleep. When the timer reaches the preset time, it will pro-
vide the enable signal to the enable terminal of the flyback
power control module.

[0097] Due to the existence of the enable signal, the
flyback power control module starts to operate and con-
trols turn-on and turn-off of the switch device Q1, thereby
controlling the primary side of the first transformer to store
and release energy. That is, when Q1 is turned on, the
first part Np1 of the primary winding of the first transform-
er stores energy; when Q1 is turned off, the energy is
coupled to the second part Np2 of the first transformer
and the secondary winding Ns1 of the first transformer.
[0098] After the electric energy in the secondary wind-
ing Ns1 of the first transformer is diode-rectified and ca-
pacitor-filtered, the output electric energy provides the
power source for the resonance control module and the
synchronous rectifier module, and then the resonance
control module and the synchronous rectifier module
start to operate. A feedback pin of the resonance control
module detects a low voltage output from the low-voltage
side, for example 24V, and controls the operation of Q2
and Q3 on the high-voltage side by the first isolator de-
vice. The electricenergy inthe Np2 of the first transformer
is diode-rectified and then provides the power source for
the flyback control module.

[0099] The voltage-boost control module on the high-
voltage side may perform the voltage-boost processing
on the electric energy provided by the high-voltage bat-
tery pack. When Q2 and Q3 are turned on, the second
transformer outputs stable low-voltage (for example,
24V) electric energy at the low-voltage side based on the
electric energy after the voltage-boost processing in the
high-voltage battery pack. The low-voltage electric ener-
gy is stepped down by the low-dropout linear regulator
module and then provides the electric energy to the main
control module to enable the main control module to op-
erate normally, so that the BMS operates normally and
monitor, store and correspondingly handle data relevant
to the battery.

[0100] If a vehicle is not provided with a lead-acid bat-
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tery, the system for providing the constant power source
according to the embodiments of the present application
wakes up the BMS by the timer device when the BMS is
in sleep and provides a stable power source for the BMS
to ensure that the BMS is in the powered state and ca-
pable of collecting and storing the information relevant
to the battery pack of the vehicle, realizing real-time mon-
itoring of the vehicle by the BMS. In the embodiments of
the present application, the wake-up of the BMS is real-
ized by the timer device without assistance of the lead-
acid battery of the vehicle, thereby reducing the loss of
lead-acid in the lead-acid battery and increasing the life
of the lead-acid battery.

[0101] When the electric vehicle is not used, the BMS
may be put into sleep temporarily, and the wake-up time
of the BMS may be set according to actual needs. This
may not only reduce energy consumption of the BMS,
but also avoid the aging problem caused by the circuit
control equipment when powering for a long time and
thus extend its life.

[0102] Fig. 4 is a flowchart showing a method for pro-
viding a constant power source according to an embod-
iment of the present application. As shown in Fig. 4, in
the embodiments, the method for providing a constant
power source may be applied to the above-mentioned
system for providing a constant power source described
in conjunction with Figs. 1 to 3. The system for providing
the constant power source may include a battery man-
agement system, a high-voltage battery pack, a timer
power supply module, a timer device and a high-voltage
power supply module, wherein the battery management
system includes a main control module and a power con-
version module. In the embodiments, the method 400 for
providing a constant power source may include:

step S410, receiving, by the main control module,
the wake-up time and sending the wake-up time to
the timer device;

step S420, supplying, by the timer power supply
module, power to the timer device according to the
electric energy in the high-voltage battery pack, and
by the high-voltage power supply module, supplying
power to the power conversion module according to
the electric energy in the high-voltage battery pack;
step S430, setting, by the timer device, the wake-up
clock according to the wake-up time, starting timing
when the battery management system enters into
sleep, and sending the discharge instruction to the
high-voltage battery pack when the timing reaches
the wake-up time; and

step S440, converting, by the power conversion
module, the high-voltage electric energy, which is
output by the high-voltage battery pack according to
the discharge instruction, into the low-voltage elec-
tric energy, and using the low-voltage electric energy
to supply power to the battery management system.

[0103] Inthe embodiments, the wake-up time received
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by the main control module in step S410 is the wake-up
time set by the vehicle control module. In the embodi-
ment, the vehicle control module may set the wake-up
time and send the wake-up time to the timer device via
the main control module.

[0104] In the embodiments, after the step of setting,
by the vehicle control module, the wake-up time and
sending the wake-up time to the timer device via the main
control module, the method 400 for providing a constant
power source may further include:

powering off the vehicle control module, and after the
wake-up time is sent to the timer device via the main
control module, powering off the battery management
system.

[0105] Inthe embodiments, the method 400 for provid-
ing a constant power source may further include: after
receiving, by the main control module, the wake-up time
and sending the wake-up moment to the timer device,
powering off the battery management system.

[0106] Inthe embodiments, the method 400 for provid-
ing a constant power source further includes:

step S450, when the timing of the timer device does not
reach the wake-up time and the vehicle control module
is in operation, providing, by the vehicle control module,
the operating voltage to the high-voltage battery pack to
enable the high-voltage battery pack to start to operate.
[0107] Inthe embodiments, the method 400 for provid-
ing a constant power source further includes:

step S460, when the timing of the timer device reaches
the wake-up time and the vehicle control module is in
sleep, resetting, by the timer device, the wake-up clock
according to the wake-up time.

[0108] In the embodiments of the present application,
during the period when the timer times, when the vehicle
control module starts to operate, the BMS wakes up from
sleep, and when the vehicle control module is not oper-
ating, the timer continues to time. After the BMS is awak-
ened from sleep, if the vehicle control module is still not
operating, the BMS will enter into sleep after sending the
wake-up instruction to the timer and wait for the next
wake-up. Once the VCU is found to start operating, the
sleep-awakened state ends.

[0109] Fig. 5illustrates a flowchart of a method for pro-
viding a constant power source according to another em-
bodiment of the present application. As shown in Fig. 5,
in the embodiments, the method for providing a constant
power source may include the steps as described below.
[0110] Asshowninstep S501, the vehicle control mod-
ule determines whether it needs to be powered off when
operating normally.

[0111] Asshowninstep S502,ifitneedsto be powered
off, the vehicle control module is powered off after issuing
the timing wake-up instruction to the BMS; if it does not
need to be powered off, the VCU operates normally, and
the method for providing a constant power source ends.
[0112] As shown instep S503, the BMS sends the tim-
ing wake-up instruction to the timer device to enable the
timer device to set the wake-up clock according to the
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wake-up time, and then the BMS is powered off and in
sleep.

[0113] As shown in step S504, when the timing of the
timer device reaches the wake-up time that is predeter-
mined, the power conversion module is enabled to op-
erate by the timer device.

[0114] In this step, the step of enabling the power con-
version module to operate by the timer device may spe-
cifically include sending the enable signal to a forward
power control module when the timer reaches the wake-
up time. Under control of the enable signal, the forward
power control module starts to operate; the forward pow-
er control module controls turn-on and turn-off of the
switch device Q1, and thus controls the storage and re-
lease of the electric energy in the primary winding Np1
of the transformer T1. The forward power control module
further controls turn-on and turn-off of the switch device
Q2 and the switch device Q3. When the switch device
Q3 is turned on, the high-voltage electric energy output
by the high-voltage battery pack is converted into the
low-voltage electric energy by the transformer T2.
[0115] Asshowninstep S505, the high-voltage electric
energy output by the high-voltage battery pack is con-
verted into the stable low-voltage electric energy by the
power conversion module, and then the BMS operates
normally.

[0116] Asshowninstep S506, itis determined whether
the vehicle control module operates normally. If the ve-
hicle control module operates normally, the BMS will not
enter into sleep after completing normal operation.
[0117] As shown in step S507, if the vehicle control
module does not operate normally, that is, the vehicle
control module is still in sleep, then after the BMS com-
pletes the normal operation, the timer device resets the
wake-up clock according to the wake-up time, and the
BMS is powered off again and thus in sleep.

[0118] The method for providing a constant power
source according to the embodiments of the present ap-
plication, wakes up the BMS by the timer device when
the BMS is in sleep, and provide a stable power source
for the BMS by the high-voltage battery pack to ensure
thatthe BMS is in the powered state and capable of mon-
itoring the status of the vehicle in real-time. The BMS is
awakened without assistance of the vehicle lead-acid
battery, thereby the loss of lead-acid in the lead-acid bat-
tery is reduced and the life of the lead-acid battery is
increased.

[0119] It should be clear that the present application is
not limited to the specific configuration and processing
described in the above embodiments and shown in the
drawings. For the convenience and brevity of description,
detailed description of known methods are omitted here-
in, and reference may be made to the specific operating
processes of the aforementioned systems, modules and
units for corresponding processes in the method embod-
iments described above, which will not be repeated here.
[0120] According to the embodiments of the present
application, the processes described above with refer-
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ence to the flowcharts may be implemented as a com-
puter software program. For example, the embodiments
of the present application include a computer program
product, which includes a computer program tangibly
contained on a machine-readable medium, and the com-
puter program includes program codes for implementing
the methods shown in the flowcharts. In such embodi-
ments, the computer program may be downloaded and
installed from a network, and/or installed from a remov-
able storage medium.

[0121] The above-mentioned embodiments may be
implemented in whole or in part by software, hardware,
firmware, or any combination thereof. When implement-
ed by software, the embodiments may be implemented
in the form of a computer program product in whole or in
part. The computer program product includes one or
more computer instructions, which when executed on a
computer, cause the computer to implement the methods
described in the foregoing various embodiments. When
the computer program instructions are loaded and exe-
cuted on the computer, all or part of the processes or
functions described in the embodiments of the present
application are generated. The computer may be a gen-
eral-purpose computer, a dedicated computer, a compu-
ter network, or other programmable devices. The com-
puter instructions may be stored in a computer-readable
storage medium or transmitted from a computer-reada-
ble storage medium to another computer-readable stor-
age medium. For example, the computer instructions
may be transmitted from a website, computer, server, or
data center to another website, computer, server or data
center via wired media (such as coaxial cable, optical
fiber, digital subscriber line (DSL)) or wireless media
(such as infrared, wireless, microwave, etc.). The com-
puter-readable storage medium may be any available
medium that can be accessed by the computer or a data
storage device such as a server or data center integrated
with one or more available media. The applicable media
may be magnetic media (for example, a floppy disk, a
hard disk, and a magnetic tape), optical media (for ex-
ample, a DVD), or semiconductor media (for example, a
solid state hard disk).

[0122] The device embodiments described above are
merely illustrative. The units described as separate com-
ponents may or may not be physically separated, and
the components displayed as units may or may not be
physical units, that is, they may be located at a same
place or may be distributed to multiple network units.
Some or all of the modules may be selected according
to actual needs to achieve the objectives of the embod-
iments. Those ordinary skill in the art may understand
and implement the embodiments without creative work.
[0123] Finally, it should be noted that the above em-
bodiments are merely used to illustrate rather than limit
the technical solutions of the present application. Al-
though the present application is described in detail with
reference to the foregoing embodiments, those ordinary
skill in the art should understand that it is still possible to
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modify the technical solutions described in the foregoing
embodiments, or equivalently replace some or all of the
technical features, and these modifications or replace-
ments do not cause the essence of corresponding tech-
nical solutions to deviate from the ranges of the technical
solutions of various embodiments of the present appli-
cation.

Claims

1.

A system (200) for providing a constant power
source, which is applicable to an electric vehicle, the
system comprising a battery management system,
a high-voltage battery pack (10), a timer power sup-
ply module (20), a timer device (30) and a high-volt-
age power supply module (40), wherein the battery
management system comprises a main control mod-
ule (50) and a power conversion module (60), and
wherein

the main control module is configured to receive
a wake-up time and send the wake-up time to
the timer device,

the timer power supply module is configured to
supply power to the timer device with electric
energy from the high-voltage battery pack,

the high-voltage power supply module is config-
ured to supply power to the power conversion
module with the electric energy from the high-
voltage battery pack,

the timer device is configured to set a wake-up
clock according to the wake-up time, start timing
when the battery management system enters
into sleep, and send a discharge instruction to
the high-voltage battery pack when the timing
reaches the wake-up time, and

the power conversion module is configured to
convert high-voltage electric energy, which is
output by the high-voltage battery pack accord-
ing to the discharge instruction, into low-voltage
electric energy, and use the low-voltage electric
energy to supply power to the battery manage-
ment system.

The system according to claim 1, wherein the power
conversion module comprises a flyback power con-
trol module (601), a first high-voltage transmission
module, a resonance control module (603), a syn-
chronous rectifier module (604), a voltage-boost
control module (605) and a second high-voltage
transmission module, and wherein

the timer device is further configured to provide
an enable signal to the flyback power control
module when the timing reaches the wake-up
time, wherein the flyback power control module
starts to operate under control of the enable sig-
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nal,

the flyback power control module is configured
to provide a power source for the resonance
control module and the synchronous rectifier
module via the first high-voltage transmission
module,

the resonance control module is configured to
control conduction between the voltage-boost
control module and the second high-voltage
transmission module when detecting that the
second high-voltage transmission module out-
puts a low-voltage power signal,

the voltage-boost control module is configured
to perform voltage-boost processing onthe elec-
tric energy provided by the high-voltage battery
pack to obtain high-voltage direct-current elec-
tric energy,

the second high-voltage transmission module is
configured to convert the high-voltage direct-
current electric energy into the low-voltage elec-
tric energy, and

the synchronous rectifier module is configured
to perform synchronous rectification processing
on the low-voltage electric energy, and use the
low-voltage electric energy after the synchro-
nous rectification processing to supply power to
the battery management system.

The system according to claim 2, wherein the timer
power supply module comprises a clock power ac-
cess point (A), a first voltage-divider resistor network
(R1) and a first voltage-stabilizer unit (DZ1), and the
timer device comprises a clock power terminal
(VCC1), and wherein

the clock power access point is located at a positive
electrode of the high-voltage battery pack, one ter-
minal of the first voltage-divider resistor network is
connected to the clock power access point and the
other terminal of the first voltage-divider resistor net-
work is connected to the clock power terminal, one
terminal of the first voltage-stabilizer unit is connect-
ed to the other terminal of the first voltage-divider
resistor network and the other terminal of the first
voltage-stabilizer unit is connected to a reference
voltage terminal.

The system according to claim 2, wherein the timer
device comprises a real-time clock, a clock power
terminal (VCC1), a clock input terminal (IN1) and a
clock output terminal (OUT1), and wherein

the timer device is further configured to receive
the wake-up time via the clock input terminal,
and set the real-time clock according to the
wake-up time, and

the real-time clock starts timing when the battery
management system enters into sleep, and out-
puts the enable signal via the clock output ter-
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minal when the timing reaches the wake-up
time.

The system according to claim 2, wherein the high-
voltage power supply module comprises a flyback
power supply module, afirst high-voltage power sup-
ply access point (C) and a voltage-boost control pow-
er supply module, and wherein

the flyback power supply module is configured
to supply power to the flyback power control
module according to the electric energy in the
high-voltage battery pack,

the first high-voltage power supply access point
is configured to provide the electric energy in
the high-voltage battery pack to the first high-
voltage transmission module, and

the voltage-boost control power supply module
is configured to supply power to the voltage-
boost control module according to the electric
energy in the high-voltage battery pack.

The system according to claim 2, wherein the first
high-voltage transmission module comprises a first
switch device (Q1) and a first transformer (T1), and
the flyback power control module comprises a fly-
back output terminal (OUT2), and wherein

the flyback power control module is further con-
figured to control turn-on and turn-off of the first
switch device by a pulse width modulation signal
output from the flyback output terminal,

when the first switch device is turned on, a first
part (Np1) of a primary winding of the first trans-
former stores electric energy, and when the first
switch device is turned off, the electric energy
stored in the first part of the primary winding is
coupled to a second part (Np2) of the primary
winding and a secondary winding (Ns1) of the
first transformer,

electric energy coupled to the secondary wind-
ing of the first transformer is used to provide the
power source for the resonance control module
and the synchronous rectifier module, and

the electric energy coupled to the second part
of the primary winding of the first transformer is
used to provide electric energy to the flyback
power control module.

The system according to claim 2, wherein

the resonance control module further comprises
a resonance control power terminal (VCC3), a
pair of resonance control output ports (OUT3,
OUT4) and a low-voltage signal feedback pin
(FB1),

the system for providing the constant power
source further comprises a first isolator device
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(70) comprising a first pair of isolator input ports
(IN2, IN3) and a first pair of isolator output ports
(OUT5, OUTS), and

the second high-voltage transmission module
comprises a second transformer (T2) and a sec-
ond pair of switch devices (Q2, Q3), and wherein
the resonance control power terminal is con-
nected to an output terminal of the first high-
voltage transmission module, the pair of reso-
nance control output ports is connected to the
first pair of isolator input ports, the first pair of
isolator output ports is connected to the second
pair of switch devices, the second pair of switch
devices is connected to an output terminal of the
voltage-boost control module, and the low-volt-
age signal feedback pin is connected to an out-
put terminal of the second high-voltage trans-
mission module, and wherein

the resonance control module is configured to
start to operate according to the power source
provided by the first high-voltage transmission
module, and when the low-voltage signal feed-
back pin detects that the second high-voltage
transmission module outputs the low-voltage
power signal, control turn-on of the second pair
of switch devices via the first isolator device, and
the second high-voltage transmission module is
configured to convert the high-voltage direct-
current electric energy after the voltage-boost
processing by the voltage-boost control module
into the low-voltage electric energy when the
second pair of switch devices is turned on.

The system according to claim 2, wherein the volt-
age-boost control module comprises a voltage-boost
control power terminal (VCC5), a voltage-boost con-
trol outputterminal (OUT9) and a high-voltage signal
feedback pin (FB2), and wherein

the voltage-boost control module is further config-
ured to, when the high-voltage signal feedback pin
detects a high-voltage power signal output from the
high-voltage battery pack, perform the voltage-boost
processing on the electric energy provided by the
high-voltage battery pack via the voltage-boost con-
trol output terminal to obtain the high-voltage direct-
current electric energy.

The system according to claim 5, wherein the volt-
age-boost control power supply module comprises
a second high-voltage power supply access point
and a third voltage-divider resistor network, and
wherein

the second high-voltage power supply access point
is located at a positive electrode of the high-voltage
battery pack, one terminal of the third voltage-divider
resistor network is connected to the second high-
voltage power supply access point, and the other
terminal of the third voltage-divider resistor network
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is connected to a voltage-boost control power termi-
nal of the voltage-boost control module.

The system according to claim 2, wherein the syn-
chronous rectifier module comprises a synchronous
rectifier power terminal (VCC4) and a pair of syn-
chronous rectifier output ports (OUT7, OUT8), and
the second high-voltage transmission module com-
prises a third pair of switch devices (Q4, Q5), and
wherein

the synchronous rectifier power terminal is con-
nected to an output terminal of the first high-
voltage transmission module, and the pair of
synchronous rectifier output ports is connected
to the third pair of switch devices, and

the synchronous rectifier module is further con-
figured to detect the low-voltage electric energy
output by the second high-voltage transmission
module, control turn-on of the third pair of switch
devices when the low-voltage electric energy
meets a low-voltage threshold condition, and
use the low-voltage electric energy to supply
power to the battery management system when
the third pair of switch devices is turned on.

The system according to claim 2, wherein the power
conversion module further comprises a second rec-
tifier and filter unit connected to an output terminal
of the second high-voltage transmission module,
and wherein

the second rectifier and filter unit is configured to
perform rectification and filter processing on the low-
voltage electric energy after the synchronous recti-
fication processing and transmit the low-voltage
electric energy after the rectification and filter
processing to the battery management system.

The system according to claim 1, further comprising
alow-dropoutlinear regulator module (80)and a sec-
ond isolator device (90), wherein

the low-dropout linear regulator module is con-
figured to stabilize the low-voltage electric en-
ergy, so that the low-voltage electric energy out-
put from the low-dropout linear regulator module
maintains a stable voltage, and

the main control module is further configured to
start to operate with the low-voltage electric en-
ergy output from the low-dropout linear regulator
module and send the wake-up time to the timer
device via the second isolator device.

A method for providing a constant power source,
wherein the method is applied to the system for pro-
viding the constant power source according to claim
1 and comprises:
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receiving (S410), by the main control module,
the wake-up time and sending the wake-up time
to the timer device;

supplying (S420), by the timer power supply
module, power to the timer device according to
the electric energy in the high-voltage battery
pack, and supplying, by the high-voltage power
supply module, power to the power conversion
module according to the electric energy in the
high-voltage battery pack;

setting (S430), by the timer device, the wake-up
clock according to the wake-up time, starting
timing when the battery management system
enters into sleep, and sending the discharge in-
struction to the high-voltage battery pack when
the timing reaches the wake-up time; and
converting (S440), by the power conversion
module, the high-voltage electric energy, which
is output by the high-voltage battery pack ac-
cording to the discharge instruction, into the low-
voltage electric energy, and using the low-volt-
age electric energy to supply power to the bat-
tery management system.

The method according to claim 13, further compris-
ing:

after receiving, by the main control module, the
wake-up time and sending the wake-up time to the
timer device, powering off the battery management
system.

The method according to claim 13, further compris-
ing:

when the timing of the timer device does not reach
the wake-up time and the vehicle control module is
in operation, providing, by the vehicle control mod-
ule, an operating voltage to the high-voltage battery
pack to enable the high-voltage battery pack to start
to operate.

Patentanspriiche

1.

System (200) zum Bereitstellen einer Konstantleis-
tungsquelle, das auf ein Elektrofahrzeug anwendbar
ist, das System ein Batteriemanagementsystem, ei-
nen Hochspannungs-Batteriepack (10), ein Timer-
Leistungsversorgungsmodul (20), eine Timer-Vor-
richtung (30) und ein Hochspannungs-Leistungsver-
sorgungsmodul (40) umfasst, wobei das Batteriema-
nagementsystem ein Hauptsteuermodul (50) und
ein Leistungsumwandlungsmodul (60) umfasst, und
wobei

das Hauptsteuermodul dazu konfiguriert ist, ei-
ne Weckzeit zu empfangen und die Weckzeit an
die Timer-Vorrichtung zu senden,

das Timer-Leistungsversorgungsmodul dazu



25 EP 3 798 046 B1 26

konfiguriert ist, die Timer-Vorrichtung mit elek-
trischer Energie aus dem Hochspannungs-Bat-
teriepack zu versorgen,

das Hochspannungs-Leistungsversorgungs-
modul dazu konfiguriert ist, das Leistungsum-
wandlungsmodul mit der elektrischen Energie
aus dem Hochspannungs-Batteriepack zu ver-
sorgen,

die Timer-Vorrichtung dazu konfiguriert ist, ei-
nen Wecktakt gemaR der Weckzeiteinzustellen,
das Timing zu starten, wenn das Batteriema-
nagementsystem in den Ruhezustand Uber-
geht, und eine Entladeanweisung an den Hoch-
spannungs-Batteriepack zu senden, wenn das
Timing die Weckzeit erreicht, und

das Leistungsumwandlungsmodul dazu konfi-
guriert ist, elektrische Hochspannungsenergie,
die von dem Hochspannungs-Batteriepack ge-
mafR der Entladeanweisung ausgegeben wird,
in elektrische Niederspannungsenergie umzu-
wandeln und die elektrische Niederspannungs-
energie zu verwenden, um das Batteriemanage-
mentsystem mit Leistung zu versorgen.

System nach Anspruch 1, wobei das Leistungsum-
wandlungsmodul ein Flyback-Leistungssteuermo-
dul (601), ein erstes Hochspannungs-Ubertragungs-
modul, ein Resonanzsteuermodul (603), ein Syn-
chrongleichrichtermodul (604), eine Spannungser-
héhungs-Steuermodul (605) und ein zweites Hoch-
spannungs-Ubertragungsmodul umfasst, und wobei

die Timer-Vorrichtung ferner dazu konfiguriert
ist, dem Flyback-Leistungssteuermodul ein Ak-
tivierungssignal bereitzustellen, wenn das Ti-
ming die Weckzeit erreicht, wobei das Flyback-
Leistungssteuermodul unter der Steuerung des
Aktivierungssignals in Betrieb genommen wird,
das Flyback-Leistungssteuermodul dazu konfi-
guriert ist, eine Leistungsquelle fir das Reso-
nanzsteuermodul und das Synchrongleichrich-
termodul iiber das erste Hochspannungs-Uber-
tragungsmodul bereitzustellen,

das Resonanzsteuermodul dazu konfiguriert ist,
eine Leitung zwischen dem Spannungserho-
hungs-Steuermodul und dem zweiten Hoch-
spannungs-Ubertragungsmodul zu  steuern,
wenn es detektiert wird, dass das zweite Hoch-
spannungs-Ubertragungsmodul ein  Nieder-
spannungsleistungssignal ausgibt,

das Spannungserhéhungs-Steuermodul dazu
konfiguriert ist, eine Spannungserhéhungsver-
arbeitung an der von dem Hochspannungs-Bat-
teriepack bereitgestellten elektrischen Energie
durchzuflihren, um elektrische Hochspan-
nungs-Gleichstromenergie zu erhalten,

das zweite Hochspannungs-Ubertragungsmo-
dul dazu konfiguriert ist, die elektrische Hoch-
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spannungs-Gleichstromenergie in die elektri-
sche Niederspannungsenergie umzuwandeln,
und

das Synchrongleichrichtermodul dazu konfigu-
riert ist, eine synchrone Gleichrichtungsverar-
beitung an der elektrischen Niederspannungs-
energie durchzufiihren und die elektrische Nie-
derspannungsenergie nach der synchronen
Gleichrichtungsverarbeitung zu verwenden, um
das Batteriemanagementsystem mit Leistung
zu versorgen.

System nach Anspruch 2, wobei das Timer-Leis-
tungsversorgungsmodul einen Taktleistungszu-
gangspunkt (A), ein erstes Spannungsteiler-Wider-
standsnetzwerk (R1) und eine erste Spannungssta-
bilisierungseinheit (DZ1) umfasstund die Timer-Vor-
richtung einen Taktleistungsanschluss (VCC1) um-
fasst, und wobei

der Taktleistungszugangspunkt an einer positiven
Elektrode des Hochspannungs-Batteriepacks ange-
ordnet ist, ein Anschluss des ersten Spannungstei-
ler-Widerstandsnetzwerks mitdem Taktleistungszu-
gangspunktverbundenistund der andere Anschluss
des ersten Spannungsteiler-Widerstandsnetzwerks
mit dem Taktleistungsanschluss verbunden ist, ein
Anschluss der ersten Spannungsstabilisierungsein-
heit mit dem anderen Anschluss des ersten Span-
nungsteiler-Widerstandsnetzwerks verbunden ist
und der andere Anschluss der ersten Spannungs-
stabilisierungseinheit mit einem Bezugsspannungs-
anschluss verbunden ist.

System nach Anspruch 2, wobei die Timer-Vorrich-
tung einen Echtzeittakt, einen Taktleistungsan-
schluss (VCC1), einen Takteingangsanschluss
(IN1) und einen Taktausgangsanschluss (OUT1)
umfasst, und wobei

die Timer-Vorrichtung ferner dazu konfiguriert
ist, die Weckzeit Uber den Takteingangsan-
schluss zu empfangen und den Echtzeittakt ge-
maf der Weckzeit einzustellen, und

der Echtzeittakt mit dem Timing beginnt, wenn
das Batteriemanagementsystem in den Ruhe-
zustand Ubergeht, und das Aktivierungssignal
Uber den Taktausgangsanschluss ausgibt,
wenn das Timing die Weckzeit erreicht.

System nach Anspruch 2, wobei das Hochspan-
nungs-Leistungsversorgungsmodul ein Flyback-
Leistungsversorgungsmodul, einen ersten Hoch-
spannungs-Leistungsversorgungszugangspunkt
(C) und ein Spannungserhéhungs-Steuerleistungs-
versorgungsmodul umfasst, und wobei

das Flyback-Leistungsversorgungsmodul dazu
konfiguriert ist, das Flyback-Leistungssteuer-
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modul gemal der elektrischen Energie in dem
Hochspannungs-Batteriepack mit Leistung zu
versorgen,

der erste Hochspannungs-Leistungsversor-
gungszugangspunkt dazu konfiguriert ist, die
elektrische Energie in dem Hochspannungs-
Batteriepack dem ersten Hochspannungs-
Ubertragungsmodul bereitzustellen, und

das Spannungserhéhungs-Steuerleistungsver-
sorgungsmodul dazu konfiguriert ist, das Span-
nungserhéhungs-Steuermodul gemaR der elek-
trischen Energie in dem Hochspannungs-Batte-
riepack mit Leistung zu versorgen.

System nach Anspruch 2, wobei das erste Hoch-
spannungs-Ubertragungsmodul eine erste Schalt-
vorrichtung (Q1) und einen ersten Transformator
(T1) umfasst und das Flyback-Leistungssteuermo-
dul einen Flyback-Ausgangsanschluss (OUT2) um-
fasst, und wobei

das Flyback-Leistungssteuermodul ferner dazu
konfiguriert ist, das Einschalten und Ausschal-
ten der ersten Schaltvorrichtung durch ein von
dem Flyback-Ausgangsanschluss ausgegebe-
nes Pulsweitenmodulationssignal zu steuern,
wenn die erste Schaltvorrichtung eingeschaltet
ist, ein erster Teil (Np1) einer Primarwicklung
des ersten Transformators elektrische Energie
speichert, und wenn die erste Schaltvorrichtung
ausgeschaltet ist, die in dem ersten Teil der Pri-
marwicklung gespeicherte elektrische Energie
miteinem zweiten Teil (Np2) der Primarwicklung
und einer Sekundarwicklung (Nsl) des ersten
Transformators gekoppelt wird,

mit der Sekundarwicklung des ersten Transfor-
mators gekoppelte elektrische Energie verwen-
det wird, um die Leistungsquelle firr das Reso-
nanzsteuermodul und das Synchrongleichrich-
termodul bereitzustellen, und

die mitdem zweiten Teil der Primarwicklung des
ersten Transformators gekoppelte elektrische
Energie verwendet wird, um dem Flyback-Leis-
tungssteuermodul elektrische Energie bereitzu-
stellen.

System nach Anspruch 2, wobei

das Resonanzsteuermodul ferner einen Reso-
nanzsteuerleistungsanschluss (VCC3), ein
Paar von Resonanzsteuerausgangsports
(OUT3, OUT4) und einen Niederspannungssi-
gnal-Rickkopplungsstift (FB1) umfasst,

das System zum Bereitstellen der Konstantleis-
tungsquelle ferner eine erste Isolatorvorrichtung
(70) umfasst, die ein erstes Paar von Isolator-
eingangsports (IN2, IN3) und ein erstes Paar
von Isolatorausgangsports (OUT5, OUT6) um-
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fasst, und

das zweite Hochspannungs-Ubertragungsmo-
dul einen zweiten Transformator (T2) und ein
zweites Paar von Schaltvorrichtungen (Q2, Q3)
umfasst, und wobei

der Resonanzsteuerleistungsanschluss mit ei-
nem Ausgangsanschluss des ersten Hochspan-
nungs-Ubertragungsmoduls verbunden ist, das
Paar von Resonanzsteuerausgangsports mit
dem ersten Paar von Isolatoreingangsports ver-
bunden ist, das erste Paar von Isolatoraus-
gangsports mit dem zweiten Paar von Schalt-
vorrichtungen verbunden ist, das zweite Paar
von Schaltvorrichtungen mit einem Ausgangs-
anschluss des Spannungserhéhungs-Steuer-
moduls verbunden ist und der Niederspan-
nungssignal-Rickkopplungsstift mit einem Aus-
gangsanschluss des zweiten Hochspannungs-
Ubertragungsmoduls verbunden ist, und wobei
das Resonanzsteuermodul zur Inbetriebnahme
gemal der von dem ersten Hochspannungs-
Ubertragungsmodul bereitgestellten Leistungs-
quelle, und wenn der Niederspannungssignal-
Ruckkopplungsstift detektiert, dass das zweite
Hochspannungs-Ubertragungsmodul das Nie-
derspannungsleistungssignal ausgibt, zum
Steuern des Einschaltens des zweiten Paars
von Schaltvorrichtungen tber die erste Isolator-
vorrichtung konfiguriert ist, und

das zweite Hochspannungs-Ubertragungsmo-
dul dazu konfiguriert ist, die elektrische Hoch-
spannungs-Gleichstromenergie nach der Span-
nungserhéhungsverarbeitung durch das Span-
nungserhéhungs-Steuermodul in die elektri-
sche Niederspannungsenergie umzuwandeln,
wenn das zweite Paar von Schaltvorrichtungen
eingeschaltet ist.

System nach Anspruch 2, wobei das Spannungser-
héhungs-Steuermodul  einen  Spannungserho6-
hungs-Steuerleistungsanschluss (VCC5), einen
Spannungserhdhungs-Steuerausgangsanschluss
(OUT9) und einen Hochspannungssignal-Riick-
kopplungsstift (FB2) umfasst, und wobei

das Spannungserhdhungs-Steuermodul ferner da-
zu konfiguriert ist, wenn der Hochspannungssignal-
Ruckkopplungsstift ein von dem Hochspannungs-
Batteriepack ausgegebenes Hochspannungsleis-
tungssignal detektiert, die Spannungserhéhungs-
verarbeitung an der von dem Hochspannungs-Bat-
teriepack bereitgestellten elektrischen Energie iber
den Spannungserhdhungs-Steuerausgangsan-
schluss durchzufiihren, um die elektrische Hoch-
spannungs-Gleichstromenergie zu erhalten.

System nach Anspruch 5, wobei das Spannungser-
héhungs-Steuerleistungsversorgungsmodul einen
zweiten Hochspannungsleistungsversorgungszu-
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gangspunkt und ein drittes Spannungsteiler-Wider-
standsnetzwerk umfasst, und wobei

der zweite Hochspannungsversorgungszugangs-
punkt an einer positiven Elektrode des Hochspan-
nungs-Batteriepacks angeordnet ist, ein Anschluss
des dritten Spannungsteiler-Widerstandsnetzwerks
mit dem zweiten Hochspannungsleistungsversor-
gungszugangspunkt verbunden ist und der andere
Anschluss des dritten Spannungsteiler-Wider-
standsnetzwerks mit einem Spannungserhéhungs-
Steuerleistungsanschluss des Spannungserh6-
hungs-Steuermoduls verbunden ist.

System nach Anspruch 2, wobei das Synchron-
gleichrichtermodul einen Synchrongleichrichter-
Leistungsanschluss (VCC4) und ein Paar von Syn-
chrongleichrichter-Ausgangsports (OUT7, OUTS8)
umfasst und das zweite Hochspannungs-Ubertra-
gungsmodul ein drittes Paar von Schaltvorrichtun-
gen (Q4, Q5) umfasst, und wobei

der Synchrongleichrichter-Leistungsanschluss
mit einem Ausgangsanschluss des ersten
Hochspannungs-Ubertragungsmoduls verbun-
denistund das Paar von Synchrongleichrichter-
Ausgangsports mit dem dritten Paar von Schalt-
vorrichtungen verbunden ist, und

das Synchrongleichrichtermodul ferner dazu
konfiguriert ist, die von dem zweiten Hochspan-
nungs-Ubertragungsmodul ausgegebene elek-
trische Niederspannungsenergie zu detektie-
ren, das Einschalten des dritten Paars von
Schaltvorrichtungen zu steuern, wenn die elek-
trische Niederspannungsenergie eine Nieder-
spannungsschwellenbedingung erfiillt, und die
elektrische Niederspannungsenergie zu ver-
wenden, um das Batteriemanagementsystem
mit Leistung zu versorgen, wenn das dritte Paar
von Schaltvorrichtungen eingeschaltet ist.

System nach Anspruch 2, wobei das Leistungsum-
wandlungsmodul ferner eine zweite Gleichrichter-
und Filtereinheit umfasst, die mit einem Ausgangs-
anschluss des zweiten Hochspannungs-Ubertra-
gungsmoduls verbunden ist, und wobei

die zweite Gleichrichter- und Filtereinheit dazu kon-
figuriert ist, eine Gleichrichtungs- und Filterverarbei-
tung an der elektrischen Niederspannungsenergie
nach der synchronen Gleichrichtungsverarbeitung
durchzufiihren und die elektrische Niederspan-
nungsenergie nach der Gleichrichtungs- und Filter-
verarbeitung an das Batteriemanagementsystem zu
Ubertragen.

System nach Anspruch 1, ferner umfassend ein Low-
Dropout-Linearreglermodul (80) und eine zweite Iso-
latorvorrichtung (90), wobei
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das Low-Dropout-Linearreglermodul dazu kon-
figuriert ist, die elektrische Niederspannungse-
nergie zu stabilisieren, so dass die von dem
Low-Dropout-Linearreglermodul ausgegebene
elektrische Niederspannungsenergie eine sta-
bile Spannung aufrechterhalt, und

das Hauptsteuermodul ferner zur Inbetriebnah-
me mit der von dem Low-Dropout-Linearregler-
modul ausgegebenen elektrischen Niederspan-
nungsenergie und zum Senden der Weckzeit
Uber die zweite Isolatorvorrichtung an die Timer-
Vorrichtung konfiguriert ist.

13. Verfahren zum Bereitstellen einer Konstantleis-

tungsquelle, wobei das Verfahren auf das System
zum Bereitstellen der Konstantleistungsquelle nach
Anspruch 1 angewendet wird und umfasst:

Empfangen (S410), durch das Hauptsteuermo-
dul, der Weckzeit und Senden der Weckzeit an
die Timer-Vorrichtung;

Verzorgen (S420), durch das Timer-Leistungs-
versorgungsmodul, der Timer-Vorrichtung ge-
man der elektrischen Energie in dem Hochspan-
nungs-Batteriepack mit Leistung und Verzor-
gen, durch das Hochspannungs-Leistungsver-
sorgungsmodul, des Leistungsumwandlungs-
moduls gemaR der elektrischen Energie im
Hochspannungs-Batteriepack mit Leistung;
Einstellen (S430), durch die Timer-Vorrichtung,
des Wecktakts gemaRl der Weckzeit, Starten
von Timing, wenn das Batteriemanagementsys-
tem in den Ruhezustand libergeht, und Senden
der Entladeanweisung an den Hochspannungs-
Batteriepack, wenn das Timing die Weckzeit er-
reicht; und

Umwandeln (S440), durch das Leistungsum-
wandlungsmodul, der von dem Hochspan-
nungs-Batteriepack gemaR der Entladeanwei-
sung ausgegebenen elektrischen Hochspan-
nungsenergie in die elektrische Niederspan-
nungsenergie und Verwenden der elektrischen
Niederspannungsenergie, um das Batteriema-
nagementsystem mit Leistung zu versorgen.

14. Verfahren nach Anspruch 13, ferner umfassend:

15.

nach Empfang, durch das Hauptsteuermodul, der
Weckzeit und Senden der Weckzeit an die Timer-
Vorrichtung, Abschalten des Batteriemanagement-
systems.

Verfahren nach Anspruch 13, ferner umfassend:

wenn das Timing der Timer-Vorrichtung die Weck-
zeit nicht erreicht und das Fahrzeugsteuermodul in
Betrieb ist, Bereitstellen, durch das Fahrzeugsteu-
ermodul, einer Betriebsspannung fiir den Hochspan-
nungs-Batteriepack, um die Aktivierung des Hoch-
spannungs-Batteriepacks in Betrieb zu nehmen.
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Revendications

Systeme (200) pour fournir une source de puissance
constante, qui est applicable a un véhicule électri-
que, le systeme comprenant un systéme de gestion
de batterie, un bloc-batterie a haute tension (10), un
module d’alimentation de puissance de minuterie
(20), un dispositif de minuterie (30) et un module
d’alimentation de puissance a haute tension (40),
dans lequel le systeme de gestion de batterie com-
prend un module de commande principal (50) et un
module de conversion de puissance (60), et dans
lequel

le module de commande principal est configuré
pour recevoir une heure de réveil et envoyer
I'heure de réveil au dispositif de minuterie,

le module d’alimentation de puissance de minu-
terie est configuré pour alimenter le dispositif de
minuterie en énergie électrique a partir du bloc-
batterie a haute tension,

le module d’alimentation de puissance a haute
tension est configuré pour alimenter le module
de conversion de puissance en énergie électri-
que a partir du bloc-batterie a haute tension,

le dispositif de minuterie est configuré pour dé-
finir une horloge de réveil en fonction de I'heure
de réveil, démarrer le minutage lorsque le sys-
teme de gestion de batterie entre en veille, et
envoyer une instruction de décharge au bloc-
batterie a haute tension lorsque I'heure de mi-
nutage atteint 'heure de réveil, et

le module de conversion de puissance est con-
figuré pour convertir I'énergie électrique a haute
tension sortie par le bloc-batterie a haute tension
en fonction de linstruction de décharge, en
énergie électrique a basse tension, et utiliser
I'énergie électrique a basse tension pour fournir
la puissance au systéme de gestion de batterie.

Systeme selon la revendication 1, dans lequel le mo-
dule de conversion de puissance comprend un mo-
dule de commande de puissance de retour (601), un
premier module de transmission a haute tension, un
module de commande de résonance (603), un mo-
dule de redressement synchrone (604), un module
de commande de survoltage (605) et un deuxieme
module de transmission a haute tension, et dans le-
quel

le dispositif de minuterie est configuré en outre
pour fournir un signal d’activation au module de
commande de puissance de retour lorsque
'heure de minutage atteint I'heure de réveil,
dans lequel le module de commande de puis-
sance de retour se mettre a fonctionner sous
commande du signal d’activation,

le module de commande de puissance de retour
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est configuré pour fournir une source de puis-
sance au module de commande de résonance
et au module de redressement synchrone par
I'intermédiaire du premier module de transmis-
sion a haute tension,

le module de commande de résonance est con-
figuré pour commander une conduction entre le
module de commande de survoltage et le
deuxieme module de transmission a haute ten-
sion lorsqu’il détecte que le deuxiéme module
de transmission a haute tension délivre un signal
de puissance a basse tension,

le module de commande de survoltage est con-
figuré pour effectuer un traitement de survoltage
sur I'énergie électrique fournie par le bloc-bat-
terie a haute tension pour obtenir de I'énergie
électrique a courant continu a haute tension,
le deuxieme module de transmission a haute
tension est configuré pour convertir I'énergie
électrique a courant continu a haute tension en
énergie électrique a basse tension, et

le module de redressement synchrone est con-
figuré pour effectuer un traitement de redresse-
ment synchrone sur I'énergie électrique a basse
tension, et utiliser I'énergie électrique a basse
tension aprés le traitement de redressement
synchrone pour fournir la puissance au systeme
de gestion de batterie.

Systeme selon la revendication 2, dans lequel le mo-
dule d’alimentation de puissance de minuterie com-
prend un point d’acces de puissance d’horloge (A),
un premier réseau de résistances de diviseur de ten-
sion (R1) et une premiere unité de stabilisation de
tension (DZ1), et le dispositif de minuterie comprend
une borne de puissance d’horloge (VCC1), et dans
lequel

le point d’acces de puissance d’horloge est situé au
niveau d’'une électrode positive du bloc-batterie a
haute tension, une borne du premier réseau de ré-
sistances de diviseur de tension est connectée au
pointd’accés de puissance d’horloge et I'autre borne
du premier réseau de résistances de diviseur de ten-
sion est connectée a la borne de puissance d’horlo-
ge, une borne de la premiére unité de stabilisation
de tension est connectée a I'autre borne du premier
réseau de résistances de diviseur de tension et
I'autre borne de la premiére unité de stabilisation de
tension est connectée a une borne de tension de
référence.

Systeme selon la revendication 2, dans lequel le dis-
positif de minuterie comprend une horloge en temps
réel, une borne de puissance d’horloge (VCC1), une
borne d’entrée d’horloge (IN1) et une borne de sortie
d’horloge (OUT1), et dans lequel

le dispositif de minuterie est configuré en outre
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pour recevoir I’heure de réveil parl'intermédiaire
de la borne d’entrée d’horloge, et définir I'horlo-
ge entemps réel en fonction de I'heure de réveil,
et

I'horloge en temps réel commence le minutage
lorsque le systeme de gestion de batterie entre
en veille, etdélivrer le signal d’activation par I'in-
termédiaire de la borne de sortie d’horloge lors-
que I'heure de minutage atteint I’heure de réveil,

Systeme selon la revendication 2, dans lequel le mo-
dule d’alimentation de puissance a haute tension
comprend un module d’alimentation de puissance
de retour, un premier point d’acces d’alimentation
de puissance a haute tension (C) et un module d’ali-
mentation de puissance de commande de survolta-
ge, et dans lequel

le module d’alimentation de puissance de retour
est configuré pour fournir la puissance au mo-
dule de commande de puissance de retour a
partir du bloc-batterie a haute tension,

le premier point d’accés d’alimentation de puis-
sance a haute tension est configuré pour alimen-
ter le premier module de transmission a haute
tension en énergie électrique a partir du bloc-
batterie a haute tension, et

le module d’alimentation de puissance de com-
mande de survoltage est configuré pour fournir
la puissance au module de commande de sur-
voltage en fonction de I'énergie électrique a par-
tir du bloc-batterie a haute tension,

Systeme selon larevendication 2, danslequel le pre-
mier module de transmission a haute tension com-
prend un premier dispositif de commutation (Q1) et
un premier transformateur (T 1), etle module de com-
mande de puissance de retour comprend une borne
de sortie de retour (OUT2), et dans lequel

le module de commande de puissance de retour
est configuré en outre pour commander 'activa-
tion et la désactivation du premier dispositif de
commutation par un signal de modulation de lar-
geur d’impulsion délivré par la borne de sortie
de retour,

lorsque le premier dispositif de commutation est
activé, une premiére partie (Np1) d’'un enroule-
ment primaire du premier transformateur stocke
del'énergie électrique, et lorsque le premier dis-
positif de commutation est désactivé, I'énergie
électrique stockée dans la premiére partie de
I'enroulement primaire est couplée a une
deuxiéme partie (Np2) de I'enroulement primai-
re et a un enroulement secondaire (Nsl) du pre-
mier transformateur,

I'énergie électrique couplée a I'enroulement se-
condaire du premier transformateur est utilisée
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pour fournir la puissance au module de com-
mande de résonance et au module de redres-
sement synchrone, et

I’énergie électrique couplée ala deuxieme partie
de I'enroulement primaire du premier transfor-
mateur est utilisé pour alimenter le module de
commande de puissance de retour en énergie
électrique.

Systeme selon la revendication 2, dans lequel,

le module de commande de résonance com-
prend en outre une borne de puissance de com-
mande derésonance (VCC3), une paire de ports
de sortie de commande de résonance (OUT3,
OUT4) et une broche de rétroaction de signal a
basse tension (FB1),

le systéme pour fournir la source de puissance
constante comprend en outre un premier dispo-
sitif d'isolement (70) comprenant une premiere
paire de ports d’entrée d’isolateur (IN2, IN3) et
une premiére paire de ports de sortie d’isolateur
(OUT5, OUTSH), et

le deuxieme module de transmission a haute
tension comprend un deuxieme transformateur
(T2) et une deuxiéme paire de dispositifs de
commutation (Q2, Q3), et dans lequel

la borne de puissance de commande de réso-
nance est connectée a une borne de sortie du
premier module de transmission a haute ten-
sion, la paire de ports de sortie de commande
de résonance est connectée a la premiére paire
de ports d’entrée d’isolateur, la premiére paire
de ports de sortie d’isolateur est connectée a la
deuxiéme paire de dispositifs de commutation,
la deuxiéme paire de dispositifs de commutation
est connectée a une borne de sortie du module
de commande de survoltage, et la broche de
rétroaction de signal a basse tension est con-
nectée a une borne de sortie du deuxieme mo-
dule de transmission a haute tension, et dans
lequel

le module de commande de résonance est con-
figuré pour se mettre a fonctionner en fonction
de la source de puissance fournie par le premier
module de transmission a haute tension, et lors-
que la broche de rétroaction de signal a basse
tension détecte que le deuxieme module de
transmission a haute tension délivre le signal de
puissance a basse tension, commander a acti-
ver la deuxieme paire de dispositifs de commu-
tation par l'intermédiaire du premier dispositif
d’isolement, et

le deuxieme module de transmission a haute
tension est configuré pour convertir I'énergie
électrique a courant continu a haute tension
apres le traitement de survoltage par le module
de commande de survoltage en énergie électri-
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que a basse tension lorsque la deuxiéme paire
de dispositifs de commutation est activée.

Systeme selon la revendication 2, dans lequel le mo-
dule de commande de survoltage comprend une bor-
ne de puissance de commande de survoltage
(VCC5), une borne de sortie de commande de sur-
voltage (OUT9) et une broche de rétroaction de si-
gnal a haute tension (FB2), et dans lequel

le module de commande de survoltage est configuré
en outre pour, lorsque la broche de rétroaction de
signal a haute tension détecte un signal de puissan-
ce de survoltage délivré par le bloc-batterie a haute
tension, effectuer un traitement de survoltage sur
I'énergie électrique fournie parle bloc-batterie a hau-
te tension par l'intermédiaire de la borne de sortie
de commande de survoltage pour obtenir de I'éner-
gie électrique a courant continu a haute tension.

Systeme selon la revendication 5, dans lequel le mo-
dule d’alimentation de puissance de commande a
haute tension comprend un deuxiéme point d’acces
d’alimentation de puissance a haute tension et un
troisieme réseau de résistances de diviseur de ten-
sion, et dans lequel

le deuxiéme point d’accés d’alimentation de puis-
sance a haute tension est situé au niveau d’une élec-
trode positive du bloc-batterie a haute tension, une
borne dutroisieme réseau de résistances de diviseur
de tension est connectée au deuxiéme point d’acces
d’alimentation de puissance a haute tension et
I'autre borne du troisieme réseau de résistances de
diviseur de tension est connectée a la borne de puis-
sance de commande de survoltage du module de
commande de survoltage.

Systeme selon la revendication 2, dans lequel le mo-
dule de redressement synchrone comprend une bor-
ne de puissance de redressement synchrone
(VCC4) et une paire de ports de sortie de redresse-
ment synchrone (OUT7, OUT8), et le deuxieme mo-
dule de transmission a haute tension comprend une
troisiéme paire de dispositifs de commutation (Q4,
Q5), et dans lequel

la borne de puissance de redressement syn-
chrone est connectée a une borne de sortie du
premier module de transmission a haute ten-
sion, et la paire de ports de sortie de redresse-
ment synchrone est connectée a la troisieme
paire de dispositifs de commutation, et

le module de redressement synchrone est con-
figuré en outre pour détecter I'énergie électrique
a basse tension sortie par le deuxieme module
de transmission a haute tension, commander
l'activation de la troisieme paire de dispositifs
de commutation lorsque I'énergie électrique a
basse tension satisfait une condition de seuil de
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basse tension, et utiliser I'énergie électrique a
basse tension pour fournir la puissance au sys-
teme de gestion de batterie lorsque la troisieme
paire de dispositifs de commutation est activée.

Systeme selon la revendication 2, dans lequel le mo-
dule de conversion de puissance comprend en outre
une deuxiéme unité de redressement et de filtrage
connectée a une borne de sortie du deuxi€éme mo-
dule de transmission a haute tension, et dans lequel
la deuxieme unité de redressement et de filtrage est
configurée pour effectuer un traitement de redres-
sement et de filtrage sur I'énergie électrique a basse
tension aprés le traitement de redressement syn-
chrone, et transmettre I'énergie électrique a basse
tension apres le traitement de redressement et de
filtrage au systéme de gestion de batterie.

Systeme selon la revendication 1, comprenant en
outre un module de régulation linéaire a faible chute
(80) et un deuxieme dispositif d’'isolement (90), dans
lequel

le module de régulation linéaire a faible chute
est configuré pour stabiliser I'énergie électrique
a basse tension, de sorte que I'énergie électri-
que a basse tension sortie par le module de ré-
gulationlinéaire a faible chute maintient une ten-
sion stable, et

le module de commande principal est configuré
en outre pour se mettre a fonctionner avec
I’énergie électrique a basse tension sortie par le
module de régulation linéaire a faible chute de
tension et envoyer I'heure de réveil au dispositif
de minuterie par lintermédiaire du deuxiéme
dispositif d’isolement.

Procédé pour fournir une source de puissance cons-
tante, dans lequel le procédé est appliqué au syste-
me pour fournir la source pour fournir la source de
puissance constante selon la revendication 1 et
comprend :

recevoir (S410), par le module de commande
principal, I'heure de réveil et envoyer I'heure de
réveil au dispositif de minuterie ;

fournir (S420), par le module d’alimentation de
puissance de minuterie, une puissance au dis-
positif de minuterie en fonction de I'énergie élec-
trique a partir du bloc-batterie a haute tension,
et fournir, par le module d’alimentation de puis-
sance a haute tension, une puissance au mo-
dule de conversion de puissance en fonction de
I’énergie électrique a partir du bloc-batterie a
haute tension ;

définir (S430), par le dispositif de minuterie,
I’horloge de réveil en fonction de I'heure de ré-
veil, démarrer le minutage lorsque le systeme
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de gestion de batterie entre en veille, et envoyer
une instruction de décharge au bloc-batterie a
haute tension lorsque I'heure de minutage at-
teint 'heure de réveil ; et

convertir (S440), par le module de conversion
de puissance, I'énergie électrique a haute ten-
sion sortie par le bloc-batterie a haute tension
en fonction de linstruction de décharge, en
énergie électrique a basse tension, et utiliser
I'énergie électrique a basse tension pour fournir
la puissance au systéme de gestion de batterie.

Procédé selon la revendication 13, comprenant en
outre :

aprés I'étape de recevoir, parle module de comman-
de principal, I'heure de réveil et envoyer I'heure de
réveil au dispositif de minuterie, mettre le systéeme
de gestion de la batterie hors tension ;

Procédé selon la revendication 13, comprenant en
outre :

lorsque I’heure de minutage n’atteint pas I'heure de
réveil et que le module de commande du véhicule
est en fonctionnement, fournir, par le module de
commande du véhicule, une tension de fonctionne-
ment au bloc-batterie a haute tension pour activer le
bloc-batterie a haute tension pour se mettre a fonc-
tionner.
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